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(57XCIaun<$)J 
[Claim 1] 

Opposing ID top and bottom alongside lengthwise direction of 
laser chamber, excitstion doing laser medimi gas which 
discharges between 2 electrode which are ananged isenclosed 
into aforementioned laser chamber, in laser device which 
generates laser beam. 

As it makes electrode which possesses boss which protruding 
isdone at least one among afbreracntiooed 2 electrode, 
destined for the electrode of other, width of af ore me n tioned 
boss to thedischarge width abbreviatii^ agreeing. 
Furthermore wim widdi of afo re menliooed boss height of x«. 
aforementiooed boss h% aforementioned boss tip 
anddescription above ^fi?*«T*^ of electnxie wtuch opposes 
designating die widdi of electrode which possesses d« 
aforementioned boss as 

hi order x<dx<W0.01 



[Claim 2] 

Among cross section of electrode transverse direction of 
aforementioned boss, laser device, which is stated in Claim 
1 which designates portion of shape of portion which opposes 
to electrode of other as circniar are 

[Claim 3] 

Among cross section of electrode transverse direction of 
aforementioned boss, shape of portion which opposes to 
electrode of odier laser device, which isstated in Claim 1 
which is made shape of portion of ellipse 

[Claim 4] 

Among cross section of electrode transverse direction of 
aforementioned boss, as for the portion which opposes to 
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electrode of other laser device, which isstated in Claim 1 
which has possessed oomer which consists of straight lines of 
plural 

[Claim 5] 

configuration it is done with material where among electiode 
whichpossess a&rancotioncd boss, a fi jt em c nti oDcd boss 
consumptionis tittk with discharge, possesses electrical 
conductivity, with material where portion other than 
aforementioned boss flbricabtlily is good^possesses electrical 
conductivity configuiaiiOD laser device* which is staled in 
Claim 4 which is done 

^ [Claim 6] 

Sticking conductor to both sides of conductDr, laser device, 
which isstated in Claim 1 which electrode which possesses 
aforementioned boss by arranging, configuration is done 

[Claim 7] 

laserdevioco which is stated m Claim 1 where discharge 
voltage drsignatw the electrode which possesses 
aforcmentioDcd boss, as electrode sidewhich imparting is 
done, arranges conductor in electrode transverse direction 
both sides of this efectrode 

[Claim 8] 

As for afbrementioned laser device, optical resonator which 
possesses wavelength selecting element being provided, with 
said optical resonator laser devices which is stated in Claim 
I which is a narrow band oscillation laser device which 
excitation wavelengdi of aforementioned laser beam band 
narrowing is done 



[Description of the Inven^n] 
[0001] 

[Field of Industrial AppUcadon] 

this InventiOT r^ards laser device of discharge excitation type 
which is usedfor material processing and or od»r light soincc 
for projection exposure. 

[0002] 

[Prior Art] 

excimer laser device of discharge exchatioo type is used other 
thanmarlongv hole^pening» annealing or other material 
processing, as light source for pbotoLithograpfay of circuit 
pattern production of laxge scale intc^ted circuit (LSI ). 

namely, excimer laser with strong ultraviolet light source , 
utilizing characteristic, is used for maridng« hole-opening 
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[0003] 

:>^A^t)JI^-r« g tt{463mn).i fi(363nm)3b<« 

[0004] 

64MB 0.25 z/m KlTflDtSSi: i 

Jg^CDcep Ultra Violct)U-"'tf a^F 
a JI*^X<Dia«lC J:y Kt F(24«nin).Ar 
C0005] 

-:^.±C Decp4JV «i<-C(t. lt'Mft|gU> 



[0006] 



etc to resm or other organic material cnainly as material 
processing use. 

In addition, projection doing transmitted light of original 
(reticle ) pattern where reduced projection method is used 
mainly in photolitbograpfay , is iUuminatedby ilh imi mtting 
tight source in phorodnHTtive substance oo semiconductor 
substrate widi reduced projection optical ^ystein, It forms die 
circuit pattern. 

[0003] 

Because it is restricted with wavelength of Ught source where 
by way,resohztion of projected image of above-mentioned 
circuit pattern is used wavelength of light source from visible 
region trend to sboit wavelengths has made gradually to 
uhraviolet domaia 

g-linc which until recently, occurs from high pressure 
mercury lamp as light source ofthis ultraviolet domain (463 
rnn ), i'line (365 nm ) was used. 

[0004] 

But minimimi pattem linewidth being raemoiy capacity 64 
MB, when it becomes 0.253nu m or less which arcrequired 
even with i-line as wavelength already it has come to the limit 
gradually. 

It is considered dsat deep ultraviolet (Deep Ultra Violet ) laser 
light source is promising as those inorder to solve this 
technically limit 

Especially, excimer laser with high output, high efficiency , 
Kr F (24g ran ), can acquire tkestiong oscillation with Ar F 
(193 nm ) or other short wavelength with composition of 
medium gas. 

[0005] 

On one hand, with above-mentioned Dee|H UVdomain, 
because glass« ciystallinc material wbich reduced projection 
lens system configuration is dooc very constraint it is done, 
chromatic aberration revision which is used with reduced 
projection lens system which uses meicury lamp 
becomesdifficulL 

Then, is iK>t chromatic aberration to revise lens system and 
etalon or other wsvekngth selecting element is arrangedinside 
laser resonator, to exteni where chromatic aberration of lens 
materialcan ignore spectral width of output lig}it difficulty is 
removed by thefact that it makes smalL 

Widt this method in case of natural oscillation with spectral 
widdi to be dun the band narrowing is possible linewidth 
which several hundred pm is to several pnx. 

[0006] 
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This laser device of discharge excitation type is applied 
exttnsively as light source for industry. 

But when it appto to indxBtry. width of da c La rgc changes 
withooosumpdoa of discharge electrode and theie is a 
problem dut with that beam width of laso- changes. 

[0007] 

Therefore when you use, as processing use, this change makes 
transverse mode bad,condensability of beam changes^ causes 
chaitge ofoutpotandbecomes problem in regard to utility and 
Akira cracks. 

In additioci, when yon use as light source &r phoU>IidK>grBpfay 
change of the width of this output light like below causes also 
problem at time ofutilizing oanow band exdmer laser. 

[0008] 

As for wavefcogth selecting element which is used for 
namely, band narrowmg as for having angle dispersive 
characteristics it is well known. 

When diffiacdon grid(gratiiig ) was used as for example 
wavelengdi selecting element, in order to make spectra] width 
small, when it is necessary to restrict emission angle of the 
laser, emission angle of laser is large, it has property thatalso 
spectral width spreads. 

Therefore discharge width changes* when gain domain 
changes, also spectral width changes lar:^ly h<yi«ivi beam 
diver Gene ^ of laser beam changesand performance of 
exposure it is sometliing which detcriorales. 

[0009] 

Then, hi order to so Ive sudi problem, laser medium gas 
excitation to do this applicant and patent application we have 
done width of electrode of at least one of discharge electrode 
of pair in order to form inverse distribution, in regard to the 
technology whidi you abbreviaie agrees to discharge width. 
(Japan Patent Application Hei 2- 2 19603 
numberXfurthermore, in both sides vicinity of on other hand 
electrode; patent application it has done m regard to 
techiK>logy which arranges electrical conductivity structure in 
order to ease electric field, (Japan Patent Application Hei 2- 
21604 number). 

[0010] 

Because with these technology , self shape maintenance is 
actualized with negative feedback mechanism of one kind in 
discharge electrode, laser device of discharge excitation type 
over the long period discharge width is driven to stability has 
become possible without changiog. 
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[0011] 

<r«C^f=<):Uft»llll=t>/h>'Jtt««(tt«^ 

[00121 
[0013] 

a 12 (t««£d)tt««E;b<9A$tv«fta 
2a(*V-K«11)t»i)fe**l-Ct.^«m« 21(7'/ 

»Ei:«JR*»F(DiJ*a>»-T-€. mSO+O 

«(2 fl«m=rjSf)*yfr«f=oi^T*rH 

cc-C',«a 20.21 a>«a«iittm4iic«- 

^ia(-*i-«j:5(cma 20.21 <Dfta«i?«-A<<it 

^laiii.erLtvs 20 twm 21 ^^^rf 

[0014] 

ufc*<-3"c. c(D«fliij»F<D«maaEi^*(« 



[0011] 

[Problems to be Salved by tbe laveatioii] 

This wsy stabilizing discharge long period wilbout changing 
width (Vis-a-vis discharge direction vcnical direction X 
electrode width in onkr to become same as disch ar ge width, 
bymakmg oanow over it is designed in sDcli a wqr that 
driving is done. 

But, profile of light beam changes in discharge directioiL 
there is anapprehension where stability is impaired. 

[0012] 

dxse inventors does experiment, it depends on distribution of 
electric Seld the phenomena that in electrode periphery 
profile of this beam changes, yon verier. 

[0013] 

Figure 12 vben disduige voltage of high voltage electrode 
20 which imparting isdone (cathode slectrode ) with 
discharging between electrode 21 (anode electrode ) which 
ground is doncis figure which shows drcixnstanoes of 
distribution of equipotential fine E and electric fixce line F. 
center line of electrode (It shows with double-dot, dashed 
line . ) from concerning one side. 

Here, electrode widfii of electrode 20, 21 having abbreviated 
and agreeing to thediseharge width. 

As shown in same Figure, that it becomes Idnd of shape 
where tbe lobe ofeiectiode 20. 21 pushes up eqmpoteotial 
line E it understands. 

In addition, with discharge circuit of actual laser device, 
because it becomes Irindof sfaq)e which is surounded by 
metallization member where electrode 20 of high voltage side 
has ground potential, it has become Idnd of distribution where 
high voltage electrode 20 side issutrounded with equipotential 
line E. 

Because of diis, direction of electric fince line F which 
crosses in equipotential line £ become parallel with dnectioii 
of linear pait which always ties titf electrode 20 and electrode 
21 , has expanded to outside with higlivohageade, Wt i^faas 
shown distribution of drop type whidi is m ground side. 

[0014] 

Here, widely known way, charge particle which contributes to 
electric discharge while moving alongside electric force line 
F, forms discharge region which has laser activity. 

Therefore, with portion where electric flux density 
distribution (Being packed condition of electric force line F ) 
of diis electric force line F ts large, also discharge current 
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[0013] 

uxBS 13 i=y77i=T*r. 

[0016] 
[0017] 



x«lx<W0.01<0.3 'S-5»ftft^$S5a-r-6*5lc| 
[0018] 



density which exchatioQ is done becomestarge, gain of laser 
gas large, but with portion where the electric flux density is 
small coaversely, also discfaai^: curreot deosity which 
excitation isdooc becomes smaU, gain of laser gas small 

[0015] 

When it tries applyioig this to Figure 12, in order to be clear 
from distribution of electric force line F, with high vohage 
side beam intensity becomes small, the beam InteiiM^ lfli:ge 
withgroimd side: 

In Figure 13 it shows with graph this, as relationship between 
the position Z and Ug)it intensity of discharge directkm. 

As for inbomogeneity of light intensity in kind of disdiarge 
direction which is Aown in same Figure, change of profile of 
light beam in dtscfauge direction is caused. 

Furthermore, when widi lapse of operating time of laser 
change etc of shape of discharge electrode occurs^ change of 
electric force line F is pulled up, also electric flux density 
distribution of discharge direction changes, means that also 
distribution of tig^ intensity v/iach is shown in Figure 13 
changes. 

[0016] 

As for this invention, considering to such actual conditioD, 
beingsomething which it is possible, stabilizing fipom laser 
with the profile of light beam in discharge direction as those 
of uniform, it tries todrive. it has made objective. 

[00171 

[Means to Solve the Problems] 

Then, excitation doing laser medium gas which with main 
invention of diistnventiont opposing to top and bottom 
alongside Icngdiwise direction of laser chinnber.dischaiges 
between 2 electrode which are arranged is enclosed into 
theaforementioned laser chamber, in laser device which 
generates laser beam, the at least one among aforementioned 
2 electrode. As it makes electrode which possesses boss 
which protniding isdone destined for electrode of other, width 
of theaforementioned boss to discharge width abbreviating 
agreeing Furthermore when width of aforenMmtioned boss 
hel^ofx, aforementiooed boss h« aforementioned boss 
dp anddescription above distance of electrode whidi opposes 
designating the widA of electrode which possesses d« 
aforemendoncd boss as W, 

In order x<dx<WO,Ol 



[0018] 

[Working Principle] 
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[0019] 
[0020] 

*fc, H 2 tta 1 to A-A Brffi^SLTL^*. 
[0021] 

IrtUliKr .F2 *a)U-1f a JI**X6<«A« 

5-2 A^4«^^l<^L^if * l iLxai 

[0022] 

ia2{::fcl>T««5. 6fSlfci3l^-C*lt'CH**i 

^Aj:t>*», ea 2 izfci>r, «« s 



If electrode of this oonfiguradon is used, as size of light 
intensity in the dischai^ direction is done hoaiogenizatioDi, 
also change of light intensity which acoompanies operating 
txme lapse of laser is oontroled. 

Because of this» profile of light beam in disd»rge direction 
becomes unifbnn ahvays, it srabiliTfts from driving laser and 
does is possible. 

[0019] 

(Worfdng Exampk(s)] 

Below, refetring to dnwing, you explain concerning Working 
Example of the !•» device which relates to this invention. 

[0020] 

Figure 1 is somethmg which shows oonfiguratiOTof nanow 
bend eximer laser device in conceptual as laser device of 
dischaigB excitatioaiype. 

In addition. Figure 2 has shown A-Across section of Figure 1. 
[0021] 

As shown in these figures of namely,, Kr ^ F2 or other laser 
medium gas is enclosed inside laser chamber 1 and is filled 
up, this laser medium gas electrode 5 which is ananged in top 
and bottom alongside lengthwise direction of laser dumber 1 
(cathode electrode X discharges with die electrode 6 (anode 
electrode ), laser oscillation is done by excitation being done. 

namely, laser beam with laser chamber 1 and front mirror 2 
and grating 3 which is a wavelength selecting element 
resonance is done with optical resonatcH' which configuration 
is done, is outputtodas effective laser beam L from front 
minor 2. 

hi diis case, grating 3 as oscillation light band narrowing is 
done, bcingsomething which functions as rear mirror, has 
taken so-called Littrow. 

Furthermore, 4 has shown aperture. 
[0022] 

In Figure 2 domain which is surrounded with broken line in 
between electrode S, 6 has shown discharge excited region in 

conceptuaL 

In nanxly. Figure 2, electrode 5 with high voltage side . is 
supported with insuiating member 7 which has possessed 
electrical insulating property. 

electrode 6 of odicr with ground side , is connected to anode 
current retumiitg metallization 8. 

loop where dischar^ current flows and this metallization 8 by 
groimd being doneis formed. 



Page 9 Paterra Instant MT Machine Translation 



04:is:46 :aeEO tech 



: 123 



JP2631607B2 



1997-7-16 



[0023] 

wm 5 1*. wm*» 5b &^ii<i-r««« 6 izm 

lt-cm«*(* 3b *y«til**tfcJUS» 3a tv 
5a <OS$/i< h IZ, 5b W iz^ti 

«fi 6 tt. nm^t:^ 6b ^j4^-r««« 5 

lciaiirc«a:«:{4: 6b ii^mmi*y.tz3t&» 6a 

ie«6a(ox$f><h'(=, nw^»a><r>mtfw' 

"C-Ur. 5a 9tmtiS&fi 6a jfeis^om 
«>£«(t d IC. 5b 6b 

[0024] 

CC-C. 5a. 6a (Dffl X. x' l±-t*l-e4t. « 

[0025] 

Sa (Z>8TS<D3^««i 6 l=»[a]-r2»S^ 
l^fiSlCSgSfS 6a (Dfraa)5*>«S 5 



5a a)mm<D^%nm 6 i=>ti^-r« 

fiD5^ . ^tz\tm&» 6a (OBf BIO^% «a 5 (C jT} 

3b. 6b i=oL%-ctiaa»c«i4ir*« 

•{■LT. 5a. 6a (DUX x. x'tl. tt««g(tt 

«l=T*-r)l=B6-aLTi3y. 3LB«5a» eaO 

^^-tn^ttte^roma 6.5 ic3«ia)r*«4< 



As for these electrode 3. 6 with so-caOed main discharge 
electrode, piepeniDry ionizitkni etectrode pair in order 
toassuic t M Mn i»g> j » 'j»''" ' i of main discbarge is ananged in 
both sides of fflMin disduB^ge elecdnde of thaw puf. 

[0023] 

electro<fe 5 WTtfa bo« 5a ^i^iich pfotnufiag is done 
conflguratiOQ is doiKfrom eleccrode msin body 5b destined 
for electrode 6 ^^^ucfa opposes with electrode main body 
5b,width of boss 5a in x, height of boss 5a in the h, width of 
electrode main body 5b is made W. 

On one hand, electrode 6 with boss 6& which protnidmg U 
done the configuratioa is done from electrode main body 6b 
destined fbf ekctzode 5 wfakfa onuses with electrode main 
body 6b, width of boas 6a in XQPP V» height of the boss 6a 
m XQPQ R*, width of electrode main body 6b Is made XQPQ 
U'.xhW 

And, as for distance between boss 5atip and boss 6atxp in d, 
asfor distance between electrode main body 5btip and 
electrode main bo^ 6btip it is made D. 

[0024] 

Here, XQPP Q* of boss 5a* 6a respectivciy tries to become 
small the boss in comparison with distance d between, in 
addition, XQPP Prespectiveiy tries to become small in 
coTT^nnson with XQPP V of electrode main body which 
corresponds, width x« xequai width x« xwidth W« W 

[0025] 

portion of portion which opposes to inside electrode 6 of cross 
section of boss 5a is formed to drcular arc diape which is a 
portion of circle of specified radms. 

In same way, also portion of portion which opposes to 
theinside electrode 5 of cross section of boss 6a, is formed to 
circular arc shape whichis a portion of circle of specified 
radius. 

Furtbemiore, h is possible portion^ which opposes to inside 
electrode 6 of cxoss section of boss 5a or poitioa which 
opposes to thdnside electrode 5 of cross section of boss 6a to 
make shape which showsportion of ellipse of specified short 
major diameter ratio. 

PortioQ of portion which opposes in same way concerning the 
electrode main body 5b^ 6b in circular arc, or poition which 
opposes is made diape ofportion of ellipse. 

And, XQPP Q* of boss 5a* 6a to have abbreviated and agree 
to thedischarge widdi 0t shows with broken 1 inc . ), surface 
which opposes to electrode 6. 5 of theinside respective other 
of boss 5a* 6a forms discharge sur&ce. width x* x 

And, in regard to section dimetision of electrode 5, 
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li/(W.x)=0.3 —(1) 
[0026] 

E t%9.iii»i F o^^oMi'T-t, a 3 

[0027] 

zotzib. B 4 «E*cD4icn(ia 13) 



h/(W.x) = 0.3...(l) 

With relationship which is said has beea fbnaod. 

Furthemiore, in order, whes repeat frequent is high, occurs 
inside the laser chaznber U to bold down iBOipcfBtxn 
laser iiiBdium ga^ air btowing device which coQsistsofftn 
and beat escchanger is airangBd. unifbnn go stream of 
approximately 1 Om/sts formed by leogtfawise direction 
(lengthwise direction of laser chamber 1 ) of electrode 5, 6 m 
wtien dischar^ng, cooling isdone. 

Furthennoie, XeJCr^Aror other rare gas. F2,C12 or other 
halogen gas. He,Neor other buffer gas is used generally 
configuration is dooe laser medium gas as gas which, you use 
He, Ne, but witfi dns Woildng Example, with the Kr ts m 
gas, with F2 as halogen gas, as buffer gas. 

[002^ 

In this configuration, when discharging, circumstances of 
distribution of die eqmpotcntial line £ and electric force line 
F. are shown in Figure 3 center line of electrode 5. 6 (It shows 
with double^ot, dashed line . )^m concerning one side. 

Furdiermore, tliis is figure which corresponds to Figure 12 
whichis mentioned earlier. 

Tn addition, relatiooship between position Z and light nxtensity 
of discharge direction is shown in Figure 4. 

Furthermore, this b graph which corresponds to graph of tbe 

Figure 13. 

[0027] 

As shown in Figure 3, as for distribution of equipoteotial line 
£ m discharge region,almost with symmetry , at same time as 
for equipotential line E discharge directioa that it becomes 
almost vertical it understands in regard to center of both 
electrode S, 6 in discharge directioa 

Because of this, as shown in Figure 4, intiensity m 
discharge direction oonventaonal ones (Figure 13 ) with by 
comparison in unifiirm, lig^ intensity distribution from 
asyrometiy ishnproved to symmetry in other words, in regard 
to oesterposHkm between electrode 5, 6. 

Therefore, according to this Worldng Example, profile of 
tight beam in the discharge direction become s uniform. 

Furthermore, it is controled change of light intensi^ in 
discharge diiectioo whichaccompam'cs operating time lapse of 
laser in comparison with conventional ones. 

Because of this, profile of li^t beam in discharge direction 
becomes uniform ones always ar^ from driving laser 
stabilizes and is done. 
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[0028] 
[0029] 



Here, this Woridng Example is explained to tbeoittical. 
[0028] 

Generally, sytzxBCtric f of light intensity distribution in 
dischai;gc Uire ctiu H is defined with ttiefoUowing fbrnmla. 

[0029] 
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relationship betwea position Z and lij^ intensity I is 
displayed like £br example Figure 5. 

As for abo ve-rocotioDed Fonniila (2) when value of f is 
!arge,thcrt is a sytnmetric. in other words li^ intensity 
distribution in discharge direction is flat^ has shown . 

As h/ (W-x ) with shown relationship with fin the Figure 6 by 
various ehflwging dimension x« hs W regarding electrode 
(cathode electrode ) sidewhich is surrounded with 
equipotential line £, experiiDentBlly it sought this inventor etc. 

However, as for this experiment. 



x<d;6^0x<W 






x 






With it did under condition which is said. 


As shown in sans Figure 6, 


0. OKhX'CW-x) 


<0. 5 


(3) 


O.Ol <h/(W-x) 


<0.3... 


(3) 



«$*i.«lc+»)5:U'<;KD«»tt(fco.2 Tft* 

[0030] 



Revolution is done synoxKinc (f 

[0030] 

Furtfaenix>re, with Working Example, that has tried provides 
also both boss of pair of electrodes, but it is possible that 
provides boss in only electrode of one side. 

Figure 7 provides protrusion in only cathode electrode 9, as 
for anode electrode 10 whichopposcs to this in figure which 
shows distribution of equipotential line £ in(electrode 10 
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[00321 

tznm^» lib ±(r^fi«t(Dttraf i la t< 
lib i-aicntt«o!>a»m» 

[00331 

K«:«^{4: I4b Jb(C^«tO)tt«m« HaiCl^tt 

Kstifc«a 14 ^usiWimtiXi^ui^M 
m i5(m« 15 at*4^sefi»-c?ft*)i-e~«(D 

tffc, St«*» l4b cDa--Min91ttlc*4xr 

li E (D^fit^^xn^j.iy-'^omwt'S^ 



itself is boss. ) ca» ^itere boss is not provided, discfaai^ge 
electrode 9a of procuberance isinstalied on electxode main 
body 9b which possesses cross section of tsbk shape. 

We have become distnlxition of eqdpctentiai 1^ 
simiiar to Fig;uie 3 ^diich is mentioned earlier even witfi this 
Working Example, stabilize driving the laser and do it is 
possible . 

[0031] 

Furdiermore because, as for having installed boss 9a in only 
fhe high pressure side electrode 9. as for etectrode 10 of 
ground side, metallization for fccdbarfc- cucrent to havcdooe 
electrode main body and eipovalcnt function, (In order even 
with ground side for eciuxpotcntial line to become 
veiticalvis-arvis discharge direction, distribution it has 
done. ), electrode main body can be abiieviaiedwxtb ground 
side. 

[00321 

In addition. Figure 8 electrode 1 1 wiiere discharge electrode 
I la ofprotuberanoe isinstalied on electrode main body lib 
which possesses cross section of table shape in thesame way 
asFLgure 7 and electrode 12 where protruskm isnot provided 
(electrode llitself is boss. )with with has shown disbibution 
of equipotential line E when configuration it does the pair of 
ekctiodcs. 

With this Working Example, furfoemiofe cyHndrical 
conductor 13 isanangedinocHiierpartoftfaeboth left and 
right sides of electrode main body I lb of tabk shape cross 
section, (Furthermore* with drawing as for conductor 13 only 
those of one side are shown. ). 

Because of this it could cq»nd effective width of high 
pressure side ele ttiu de 11, that similaxef&cC is acquired, 
means that unifomnty^ sy mm etric in discharge direction of 
beam ismore unproved. 

[0033J 

In addition. Figure 9 electrode 14 where discharge electrode 
14a of protuberance ismstalled on electrode main body 14b 
which possesses parallel side sur&ce m discharge direction 
and the electrode 15 which has not been provided protrusion 
(electrode 15 itself is boss. )widiwhh has shown the 
distribution of equipotential line E when configuration it does 
pair of electrodes. 

Furthermore, comer of electrode main body 14b is made 
circular arc. 

We have become distribution of equipotential line E which is 
similar to Figure 3 which is mcntioDed earlier even with this 
Workmg Example, stabilize driving the laser and do it is 
possible . 
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(0034] 

[0035] 
[0036] 

B 10 it. «9 16 (D^» I6a is 17 

17a <offli»«(««&Oitfi£iil^ 

^*:httr«:«»ttfl!>3— + 16c. I7c t*Lr 
[0037] 

H 10 -Cli. 16b. 17b (COt^r tt. -f- 

09 1 l(a)ICS-rJ:5lC«a*|* 16b. 17b t 
16a. I7a(i.tt«(^J:{)>Hff<7>d^^l'XlkA& 



[0038] 



[0034] 

By way, generally occimer laser because F2 . CXI or otber 
haiogCD gis wbcic deposit ooefficient of eiectroD is large in 
laser medhim g^s IS inchided is said thauli^^ 
become unstihlc. 

Because of dua it does ^tsapc of discharge surftoe of electrode 
oonfiguTBtion whhsuch as plane which does not have smooch 
curved sorftoe or angle, unstable ofihschaige have tried to 
cancel. 



Speaking convene^, when il is a electrode whidi pos 
angle and the piDtrusion or other shape, electric field strength 
to become with large, because dischaige becomes the 
unstable. 

But. as for fbrmiog discharge sur&ce with smooA curved 
sur&oe, when discharge surftoe is fimnedwidi combination of 
straight lines of plural, comparing, productioo cost beoomes 
widi larger, it is clear . 

[0035] 

But» according to this invention, combining odss section 
shape of boss with the stiaii^ lines of plural, it tries to 
become, simplification assures, productxon cost can decrease. 

As for this, araeliorBting efifect of electric field to be acquired 
by electrode roam body .because of this, assnming* that boss 
simplification was done,scabilizxng laser without moving to 
arc discharge or other deficiency discharge, because rtcan 

drive. 

[00361 

Figure 10, boss 16a of electrode 16 and cross section shape of 
boss 17a of die electrode 17 being something which 
configuration is done oombhiing straight lines of plural, has 
had coiner 16c. I7c of shape which b ecomes oombining the 
straight Hnes of plural* 

This w^ production cost of electrode can be decreased 
stability of driving laser being unpaired by simplification 
doing cross section shape, without 

10037] 

With Figure 10, it has become shape i^iere cross section 
shape &faricalnlity tsnot good concerning electrode mam body 
16b. 17b„ but as shown in Figure 11 (a), as the electrode 
main body 16b« 17b configuration is done with easy material 
of processing, boss 16a. 17a tries to do configuration with 
high meMng point metallic matenai wtiose consumption is 
little withdischargc, material is trained with electrode main 
body and boss uncoimnonness, it isposslble i way. 

[0038] 
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[0039] 

ici3ftijfed-Aa):^a:7T-fA.6««icii9— CD 
[BlI(DnJ|l«8t9l] 

reii] 

[B2] 

H 2 (tia 1 O A-A KS^^-f BraB-cas-Si. 
[SI3] 

[B4l 

a 4 liB 2 f-5^-r««fzj:ysfe«^fTofct# 

[B5] 

B 5 l^tt:«^fSi(cfe-ft«{ia^3«%ft^(0Ha 
me] 

[B7] 

»^t*t-B-cfc*« 



[B8] 



1997.7-16 

In 8dditx>n» as shown m Figure 1 1 (b X sticking conductor 
18b« 18c in order toease electric field in both sides of 
electrode 18a. arranging, it can makedungs such as electrode 
and equivalent which protruding do boss because of this on 
electrode main body. 

In this case, it can decrease fiomlabor^ ftfancation oost of 
production. 

[0039] 

[Effects of the Invention] 

As above explained, acccmling to this invention, you can do to 
tiuse of Oie unifibnn profile of light beam in di sch ar ge 
direction ahnrays, s&ibilize fioni the laser and in Older to drive, 
you reach pomt where It is possible. 

[Brief Explanation of the Diswing(s)] 

[Figure 1] 

Figure 1 is figure which shows configuration of laser device 
whichrelates to this invention in conceptual. 

[Figure 2] 

Figure 2 is sectional view which shows A-^Acioss section of 

Figure L 

(Figure 3] 

Figine 3 using electrode which is shown in Figure 2, 
whendischarging» b figure which shows circumstances of 
distribution of equipctentia] line. 

[Figure 4] 

As for Figure 4 ^Mben discharging with electrode v^di is 
shown in the Figure 2, it is a graph which shows relationship 
between position and light intensity in discharge directioiL 

[Figures] 

As for Figure 5 it is a graph which sIk^ws relationship 
between position and light intensity in discharge direction. 

[Figure 6] 

Figure 6 is graph which shows relationship between 
parameter and extent of symmetric which regard section 
dimension of electrode which possesses boss. 

[Figure?] 

As for Figure 7 it is a figure which shows circumstances of 
the distribution of equipotential line in otlier Working 
Example. 

[Figure 8] 

As for Figure 8 it is a figure which shows circumstances of 
the distribution of equipotential line in other Woridng 
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[B9] 
EH10] 
[B111 
[IS12] 

B 12 tta*<7>«tt*^HL^Ttt«t1TOfct» 

[B131 

B 13 {tvtikowm^mL^xAn^fT^tiiki 

1 

5 

««(*v-Km«) 

5a 
5b 
6 

«a(Ty-K«a) 

6a 
6b 

Drawings 
[B1] 



Example. 
[Figure 9] 

As for Figure 9 it is a figure which shows circumstances of 
tbe (iistributioa of ec[uqx>tcntia] line in otber WoiiEiDg 
Example. 

[Figure 10] 

Figure 10 cms secdondiape is oblique view which shows 
electrode which p ossesses boss which configuration is done 
with oombinatioo of straight lines of the phml 

[Figure 1 1] 

Figure 11 cross section shape is sectional view which shows 
electrode which possesses boss which coofigurBtion is done 
with combination of straight lines of the plural 

[Figure 12] 

Figure 12 when disch ar ging making use of conventiooa] 
electrode, is figurewhich shows circumstances of distribution 
of equipotential line. 

[Figure 13] 

As for Figure 13 when discharging making use of 
conventional electrode, it is a graph which shows relationship 
between position and light intensity in dischaz:ge direction. 

[Explanation of Symbols in Drawmgs] 

I 

laser chamber 



electrode (catiiode electrode ) 

5a 

boss 

5b 

electrode mam body 
6 

electrode (anode electrode ) 

6a 

boss 

6b 

electnxie mam body 
[Figure 1] 



Page 16 Patcrra Instant MT Machine Translation 



-O*: 13:46 :n£EO TECH 



; t 23 




CSS] [Figures] 



Page 17 Paterra Instant MT Machixw Tiamlation 



0*;iS:-46 ;«Eeo TECH 



JP2d31607B2 



1(2) 




O -Jf +^ ^ 

t d 4 




[Figure 6] 



[^111 



r16or7ki 




[Figurcll] 



[Figure 13] 



[Figure?] 
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[Figures] 



[Figure 9] 
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[Figure 10] 



[012] [Figure 12] 
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